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(54) PLASMA PROCESSOR AND PLASMA PROCESSING OF SUBSTRATE 

(57)Abstract: 

PURPOSE: To prevent an entire base from reciprocating 
between atmosphere and vacuum so as to reduce the amount 
of dusts adhering to the surface of the base, by fixing the 
base on a flat plate and causing a structure having functions 
of gas feed and evacuation to face the surface of the base, 
with the distance between the structure and the base 
controlled to several mm or less. 

CONSTITUTION: A structure composed of reactive gas feed 
means 104. vacuum exhaust means 105 and plasma 
generating electrodes 106, 107 is set to face the surface of 
an Si wafer 101 at a distance of 30 to 100|Jm. A reactive gas 
is fed from a center portion into a plasma generating area 
108, then passes the gap between the structure and the Si 
wafer 101, and is exhausted from the periphery to the 
evacuating means 105. Also, the external air passes the gap 
between the structure and the Si wafer 101 and is exhausted 
from the periphery to the evacuating means 105. Thus, in this 
structure, the processing region of the base is evacuated only 
when the structure faces the base at an appropriate distance. 
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ffi^ jais-r ^ ;i eh ^4#m<h-r^ T'^x^jffls^^feo 
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(Dm^'^^^mi^mm<n^y^r^<D7.^y-i y^-r 
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1 2 ] 1 J3f3«i(D:^5Xv5!ia^aT. 
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imT^mi 3] tt*JSit;:tB««7'^xvsaii^MT, 
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SB^j-ro^jUK^^ife-r ^ vi t >s:^mi:-r^zfyx-7feim 

[0 0 0 1] 

:t^;P. T'U > K»«/^J:<i:(75a#:^®$rX7XTj!lffif S 
[0 0 0 2] 

m^cDtam] ^mi*-'y :ii-/\rji^<Dm^<D-XyX-^m 
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nx'tz.\z±n.)£x&^^m.m.vM^mm.\.rz^. 
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[0 0 0 3] &w±m^±%&'PiiM^^'^nt^r^ 

¥3 -2 3 6 3 1 \Z$)^m^M^mm(Dtzl6<DJi>^U 
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SCDTX>y5^>i/LTt»-^C(/iS«:^H±treSl£:^^#» 50 
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«. «tta-r'<#Sfle^«J*t:*:»ffit><!:«?S4'Srff^*-r 
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[0 0 0 9] ^tz, mmii-p^^(r>-:f^x-7^±mm.(Dm 
<, ±miii[^m(Dmmf)^iMmiz^xmm^ti^<o 



( 

5 

[0 0 10] ^e>ir. ^%m-cit, mt^mm^^^Lx 
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v^*5«0-5*^5^-\'>;/i'fcJ:O3^it-&l 0 20)±ir 

s i r^x-A 1 0 1 AJ@^$n-5, laioDct^i', sic 

**X^gA^Sl04, KSStt^^®10 5. y^X-7<& 
%^$-B:-&Sffil 0 6 t 1 0 7A^enc^1#ig^$rS i 
X— A 1 0 1 (Ommzni^ LT30*^6100 u.m(Dm 

m^rm-fxmm-t^o ;yx<7D^n;^f6)^Ei4^(0/jN$ii^ 

enT^Kfo SlS;9x«4''il>gCA^6:/9X-75g^M«l 0 

8\zmA^nmmmwiis i ■:7x-a i o i LcDmr^^ 
ao^a*^e>K^SNM^® 1 o s^vS^M^n-s. 

S;t|g^ig#:<hS i'j7x-A10 1 iWRiRg^ii 01^22 
A^^.«?^fifm^iJl 0 5-.flm$nSo *:^BJ«. 

jgT^s. mmmm.>&mzm%-r^m^t:mi^m^x', 
z.(D^vumm\z-r^:lt^z^<o. mmmmzs.m^x 

[0013] 106^107 1 0 9 (C 

mt^^tlXtiO, mmm^<DpH^X":fyX-7^^±^ii: 

^z.t.tfix^^, ^^\z. moymmmMm.! i o-h^mm. 

Tts i ■i'x— /N<7)rBl(''Bfi:MSr-%-A-5;tJ6<Z)*)®Ta5 
^. sSe$ig<*:«. S i 0:xL-/\l 0 1 *5j;DC5?jt^ 1 0 
2©±$faS±ffi©Pp1(HSr»^LT. :»C#l/i5cSIT^-r 

^\z\t.^.L-x\'^u.^^ti^, n.fi\m^mn^i]7.m.WL. 
^^\i.mm^mzik{^f>'^rzm(Dnmiis \ ^x.-ni o i 
iz<Dmmmm^m^\y. ^n.m^\,i.-^(Dmztj:^^o 

\Z^m-^l 0 2(DlS,^m®^WL\Zy^ — \inyi;-t^Z. 
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t\z^K>rxUo Z.l:.i)^X'^^, 

[0 0 14] Kfi5ifi^SrgllOABT^»rU;ta:?. m 
Wrffi«)eijtro«EK«rS2J37nt'. «@1 0 6, 1 0 7. 

y^Xx'^^S^l 0 8, K^fim«ti2 0 1 
ots.mT^\ZU-z>XiSK>. :/5X-7^SfeMJ^l 0 8«S i 
■^x-ZM 0 1 C0it@i0gt^g;&J^{C/j:-DTI.i-5„ d 

±^\'^^m\z7hir^o\z. ^mismzmm 

ig^^rJSf^-r-SdtTS i Cx-/N 1 0 1 CD^iB^HS: 

10 tt, :g:*J^«7'7X-7^^«^ 1 0 8©gj22::^i^(Di^- 
ttO)*^$'©|ffl|-rntfJ:<. S i r^x-AAi^nSfb^n 

fc*i-&Tt)> ?»e*©J:-5{rS i 9x-/N 1 0 1 <D^m± 

m\zt:)rz'DX^-'&^u'm-t^^K> ^m^\zunx'^ 
s i ^:ii-;\^m\zi^mr^z.tt^tj.<^^x-^^wf)^ 

x^^<DX&mz^^^Wi^^<^^z.L. ^eir*^ 
20 [0015] IIS6C»1 2 

0 itt. mf^mizi^tz, zf'yx-^^^oftisbaymm^ 

0 2. 3 0 3. *3SSfMM^3 0 4*^e^^$n^cfiiig 

*Jfi^]T«x t y 2 tt;^|^i]iC^g^T^5<^^i: L 

tz. *ll)6g«»Jtt. S i ■^x-/\*^';'caSft;^nfci©-&<D 

30 ©RffWf'ffia^&ff^c^T'^Xvrofg 
±M^3 0 1*^3 i ■^x-ZN^ffii&^S-rs^ir. 

X-7^^Mit3 0 1 F*9(75±£|-ttA^fa<Tfc. S i -^^x- 
^^ffi^SraW-r-S^ltfCctO. Si'i'x-yM 

>^^xv«aatpr*gT-ab-g)o ^<Dm(Dmmzm\.x\t. 
[0016] m^mm 3 

y5X-7^gia^ecDtero|lig0S|^04 t g| 5 tEl 6 IC^K 
40 -r. JIM«»J 1 ilBISIJlS i r:7x-A 1 0 l tSr^x-ZNgC 

^tz^^m<oy^ift^mts.^n-^ i o 2 <d±.\zm^=^^ v 

1 0 3^iioTK3S»mf ^CltfrcfcOfTJtct^n^, El 
4«. Si -i7x-A 1 0 1 t.n^^'^tziiXMKm.miz 

u^m%m^iz-^'yx-^^^mm.^^-z>mmw<jymm<n 

L;tW®fffi<&7nL. S16«. l2l4W«5ig^i£CDT^»f 
L;t^»r0<£-en^'n^f» SJit;;«X«;tfX«A?L4 0 

i*^e.iSA$n. 0i)A«^^^7;i'rf>a)j;^ic:y7X 

50 •7«!iaJrM#L/j:t^^ffitt;tfX«;!fX«A?L4 0 2*^6 
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mx^n^o Sf£;;^x«. ±i3«pmp4 o 3*^e.fi^^^ 
[0 0 17] njsMiTtt. zfyx-^mmmi^t^n.^ 

[0 0 1 8] 7'^XVSr5!^$-|+^l|ffi4 0 5. 4 0 6 10 
fII|{4M<£5!^$1±^AcJ67'7XT<i:ffi»-r-5liffi4 0 

8 tsit^i 0 2Aimm^mM4: o 9\zmm-^nxf^^ 
■5, -/yX-^^^t^mo^m^m^^aynM^mizr^ 

[0019] 2^|ISg0i)Ttt< S i -^x— ;\ 101 
CD X 7 X V ^ ffl^ SrM^-r -2) si) CD T X i7 « 4 

1 o*i:/7Xvf!^««tr«{f*tte)tiTii-5. zirovT. 

•5, 

[0 0 2 0] :^mmmit. m^mz\tmmm2 tmc^ 
1 0 1 <D^m(D-:r^x-^mm^ri^mwi^rjimm(D±^ 

S^Jg^Sr ■7X^7^4 1 OlZJzDm^^Z.iiA^X^^Z. 
izX$>^. 30 

[0 0 2 1 ] -mmm 4 

rz^mjjmzm-t^^<Dx&^. m7\t.s lOzc-m 

0 l±{::}^^$n.g)^S**:««<D5^-y7'7 0 2$:S^tfc 
fcCD1r»-2)<, =f-v-fl 0 2ttia(DJ;^tCS i 'i'x— A7 

0 i±(cia^J$n. T^PaitiiiSxi^ 5 -f <hii? 

[0 0 2 2] EStt, ^6 t|Hl«iC^40)^«lii#:S:C 

n. wm.wp<^'^7.'7W.<nmmzn<\z''<t-oxy-y^y 

®« a d7 ^ J; 0 /h S < JJcS J: 5 J'fflSH 

fs. z.cD^oxzum^nti'X'yX'^vm.^T.T-v'fT 

> K 'J If- V-)j^X^^v-f^t.\z'trUK^±'il^(r>%M^ 
y:/mmiZ'^t>-r:it\ZJ^r). Xy'yZfT>\^V\d-h 50 
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(D^^:^^XhJiy^>if-r^:itA^X^^o X^ryZf 

7XvS:5§^$-&-riIf=fi^Ct^. K«5ig(*tS i -^x-A 

<i:CDFBlPi*;i^'>;^:#< L. 5".y 7'±^Xy5">i^-rSt 
^^■raFB'3fl^/h^< LT. 7°5Xv^f€^$-ti--5„ dCD 

©^^7it:/^X^4>lrrgA-r^<»<£|»il:-r^ 

\zu^. ^ib\z. :!-y^y^'m.&<Di&r^\^x^^^wm.& 
ix ^ ^-f J; 0 /h^ < ;i£-5 J: 5 \zvmt^ z. 

[0 0 2 3] iliiCSJ 5 

ii)6s^)4 ira^fciiig^i] 3 (C)iii'<fc:>^7X 

[0 0 2 4] mi Oli. 0 6 tl^»(;:ll4(DM^igft:^ 

<DBgPgB2«, 5^-yX7 0 2©ffitt(0 2<gi:iS«|Sli;:>c 
^^tf-S, S 1 O©AB:^|B]O)X>y5^>i/ag?«:0 1 

TX>;/^>yjiffi*t(£TLTti-5o X>v5^>y)i«ro{S 

=t:'5tcftiw-r?.o 'Wcfc^tisij^^n^c^^xv^iaa^ 

-^mm 4 t i; J; •J nt:^^T"X5^ -y t^t > k u f - h ^ 
\sm\^2^yX^t. \z^t£.\,^'^W(r>%M^fits. o , 

[0 0 2 5] 25^-7 >*'-<h(CMST^S® 

T. ^Jfi^)4(7)«^=k0MaC0^]iH4$r[6]±$-li-^C:i 

[0 0 2 6 ] *Sg0i| 6 

«^ig#:^«S!cfHT'^8ia-r^:^^T'ab^o Ell 2 (C. 31 
J6««l 4 L;tflSjft*^ 3 *0 7 « J: 5 ;ic5^ v :/iE5iJ*Jt 
■PS i ■i'x-/^{c*fL.T4^@gaauAr«^^&3l^SM4«l 

Fs^rojgBt c ii J: Z/d «. ^ XOEJ^J tf ^<DB^<g i 
i 1^ i; J: -5 fJiyj^XXT- -y T'T > h' U f - h ^Slil L ^ 

>y y r t izMa S:fT?i£ V i r> X -/N±#©Ma ^ff ^'j: ^ o 

*^liSCSi-Ctt. 4ffl<D«lifi«i:<Z):^»«-^iSlSt<5:«^L 

*^^it-:snx^m-^±izm^mmm^$>^m^$>^(D 
T. x>y5^>i^ffls«-en-enco^jt**:Tffifi:fc©ii3s-r 

•5. 
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(0 0 2 9] 01 3tt. m6tmmizm4<Dmmmi^^ 
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S i ':7x-/'N±-CVX^-&^5-ti(3ffll.i'S^-y>;/ h 

[0 0 3 1] %m%<Dm'^\z-D\^^x)&^ 
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1 (Dma^4 2 m 0 0 ttmx 10 0 /^m«:^^$T$> 
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[0 0 3 4] Si ■i'x-/N±IC h5>>'Xi5'^iaiS^Jg 
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[0 0 3 5] Se*ili»fls:SI@C0SS3tH*5lt-5C©J;'5/j: 
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n«. 7)^hUv?XhVXi'Jg^-^7lNhUs;xh<»^5fe^c 
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*SliSCT«. HiSfifiaj 3 »ra'<;t7'7X-7«ia^g^fflt^ 
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[0 0 3 6] 01 5«. m& tmmzm4<Dmmmw^ 
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[0 0 3 8] S i ■5'x-A©jljag|5^07j^h^v'X hTi^ 
':7x-/\COjig2lOT<>:#'?x-/N^3aSiBcDU'>'X hd^Si^ 

Srfflli5;?»feaB^*^ -e(D«^{r«SJR*«S i <:7x- 
/M^g|5^:A^^:<^:^l/>>X h^*a5^^IE«S(39ii6^Cl 
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Am^^n^o Hiecockeiic. s.m^xmxa6 4. 

M^m^D6 5. T'f i/PiS^^x'v^&^^S-ar^Ti^ 
hn>6 6 t^lKSn-f ;i/6 7. jgiSeS 8*^e^J:-5 
mm^^S i -^x-AB 1 (D^ffi{Cjtf[6]bT3 OA^<b 1 

ffw/h^^^i^en-e^-To siirv;yx«7'^x*v5!^®j^6 
9 »r«A$nte«i3gft:t 5 i <i7x-/N 6 1 t<Dmm^m 

[0 0 40] :^mmmit. mmm i Lit^x, -x^x-^ 

t^^, )SiJ««^iS«i!i 7 0*^^117 1 is^lt'&e 2(c» 
ig$nT*50. c:ntt:/7X^<i:s i -i^x-Aroratzm 

#:«@^^nT*30. S i C^x-ZNe l*3cfcOC^}#^6 
2!fJ^S«±tB©PB'3BiS:«JtLT. :^^l/^5c81T^-rct ^ 
U-fj^Xz^'M.t^z.t.fi'^X^^. PBlfiS<o»Jf«. 



n 



( 7 ) 

II 

[0 0 4 1 ] mmmw^mi 6<DABr'mmbrzt^. 

tji-oTUr)^ T'^Xv^^^^e 9«ilSl*>6 2 cm 
^T:^tCf6]tt^ ^ <i:T-;»cmt>(D«J^7ii':>x-A«EtCf=t 

^^T$> ^ t ^£ <i:*i*tf ens. 

[0 0 4 3] 

■f±^9Jl^-^^&^. 20 

[0 0 4 4] ^tz. mmi^ft^^(Dy'^x-7^^mi^<D^ 
■rm^^(Dmmn?^o:>p^m<Dmmmt.Amm^mizmtr 

[0 0 4 5] ^etr. *5!BJ-t?«. *(*:«HS:^SbT 30 

Tt). mmm(D±^-^^±m\z^m-r^!ii'Sti^fj:<. ^ 



8-222548 
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[0 1] :^^m(Dzf^x-7^m^^(D9ikms^<r>mmmm 

CDMBS SrS^f Br® BIT J& -5 . 
[02] Meijg<*:S:Sl©ABT«»rL;t<i:#. «»rffi 

[US] El 1 «AB©^terSiSr^K-ro 

[EI4] s i ':pjL-j\tM\^^iifziJxm?^m^tm^ 

[05] m4(DmrBi^^ABX'mmLtz^mm^f^-t-o 
me] m4<Dmm^^cD'v^mLtz^mm^7fk-r, 

[0 7] S i ':;x-A±tCJgBg$n^¥^*^Sie<755^2/ 

[Ha] lii4K)K«|ifi*^$rCDT^»fb;^c:i:#«^»rffl 

[09] m8<DAB:^m(DX-y^>ifm&^^-r. 
[010] 04CDg5^jg«:^CDT«)»rU^c:<i:^CO«J»r 

[011] 01 0<Z)AB;^|Sl<©X.y^>^igi£<£^t-o 
[012] «SS^4tr^Lfe«}jgfls:3*0 7®J:'5:ii5^ 

•y^BB^i^^itos \'yx.-/\\zMvx4mmmLfzm'^ 
[013] me tmmizm4(D^mmw^cDTmmL. 

[014] 06 t|pHt('04©^«lift*^S:CDT^»rL 

[015] me tmm\zm4(D^mmi^t:CD-cmmL 
[016] *^H^®:/^x^5aa««<D«asgI5©WTH«| 
[01 7] K1tifi#:<&01 6®ABT^»rbiti:#. ^ 

[?f^O|ftH^] 

1 0 1-S i ':;7x-/N. 10 2 "^}t-&. 10 3-"*^ 
P»7L, 1 0 4 -iixmX^&, 1 0 5 -"«^#m¥^ 
106. 107. 302. 3 0 3-liffi. 10 8. 
3 0 l - ^yX-^^^mm. 10 9. 1 1 O-SSJli^S 

m. 3 0 4 -M^m^mmo 




1#M^8-2 2 2 5 4 8 



m2] [04] [05] 



la 2 0 4 ^0 5 




[01 4] 

3 

0 1 4 





(9) !|#M¥8-2 2 2 5 4 8 

[SI 5] C016] 



la I 5 Bib 




(SDini.ci.' mm$m ifp^mmm^ fi mmmypmrn 

H0 5H 1/46 9216-2G H 0 5 H 1/46 A 

H 0 5 K 3/08 H 0 5 K 3/08 A 

HO 1 L 21/302 H 



*:^«5B3i-^m«.^^rsiTa28o#tf! m-^s^m^^^y^m^mirmsomm 



